Purpose Osteoporosis increases the risk of fracture and is often considered a late effect of breast cancer treatment. We examined the prevalence of compromised bone health in a sample of exclusively African-American (AA) breast cancer survivors since bone mineral density (BMD) varies by race/ethnicity in healthy populations. Methods Using a case-control design, AA women in a weight loss intervention previously diagnosed and treated for stages I-IIIa breast cancer were matched 1:1 on age, race, sex, and BMI with non-cancer population controls (n=101 pairs) from National Health and Nutrition Examination Survey (NHANES). Questionnaires and dual-energy x-ray absorptiometry (DXA) scanning were completed, and participants were categorized as having normal bone density, low bone mass, or osteoporosis using the World Health Organization (WHO) definition for femoral neck T-scores. Results The majority of these overweight/obese survivors were 6.6 (±4.7) years post-diagnosis, had stage II (n=46) or stage III (n=16) disease, and treated with chemotherapy (76 %), radiation (72 %), and/or adjuvant hormone therapies (45 %). Mean femoral neck BMD was significantly lower in cases vs. matched non-cancer population controls (0.85±0.15 vs. 0.91±0.14 g/cm 2 , respectively; p=0.007). However, the prevalence of low bone mass and osteoporosis was low and did not significantly differ between groups (n =101 pairs; p=0.26), even when restricted to those on adjuvant hormone therapies (n =45 pairs; p =0.75). Using conditional logistic regression, controlling for dietary factors and education, the odds of developing compromised bone health in AA breast cancer survivors was insignificant (OR 1.5, 95 % CI 0.52, 5.56). Conclusions These null case-control findings challenge the clinical assumption that osteoporosis is highly prevalent among all breast cancer survivors, providing foundational evidence to support differences by race/ethnicity and body weight. Implications for Cancer Survivors Routine bone density testing and regular patient-provider dialogue is critical in overweight/obese AA breast cancer survivors to ensure
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Introduction
Advances in breast cancer diagnosis and treatment have resulted in improved survival from this potentially devastating disease [1] . Consequently, this progress has highlighted the need to address the detection and management of multiple chronic disease conditions as these survivors age. Maintaining skeletal integrity has long been a priority in older populations, since major osteoporotic fractures are associated with significant increases in morbidity and mortality [2] . Based on recent data from the United States (US) census and the National Health and Nutrition Examination Survey (NHANES), it is estimated that 99 million adults in the US are ≥50 years of age and of these, 53.6 million (~54 %) have osteoporosis or low bone mass (previously known as osteopenia) [3] . The occurrence of osteoporosis and low bone mass increases with age, especially after the fifth decade of life [4] ; however, it is also more frequent among women and varies by race/ethnicity. The prevalence of osteoporosis and low bone mass for older US women (≥50 years of age) is 15.4 and 51.4 %, respectively, which is highest for Mexican American women (20.4 and 47.8 %, respectively) and lowest for African-American (AA) women (7.7 and 36.2 %, respectively.) [3] Women treated for breast cancer often experience premature ovarian failure, are prescribed estrogen deprivation therapies, and receive cytotoxic chemotherapies that result in higher bone turnover and bone loss [5, 6] . As a result, osteoporosis is prevalent in 20-30 % of breast cancer survivors [7] [8] [9] [10] and considered a late-effect of treatment. However, these studies included predominantly European-American women and analyzed AA women in aggregate, despite the known differences in osteoporosis by race/ ethnicity in healthy populations [11] . Therefore, the bone health of AA breast cancer survivors remains largely unknown.
Vitamin D, a fat-soluble vitamin, is best recognized for its role in calcium absorption in the gastrointestinal tract and maintaining serum calcium and phosphate concentrations to support bone mineralization. Sunlight exposure constitutes the primary source of vitamin D 3 since dietary sources are derived from foods with limited consumption (e.g., fortified milk, salmon, tuna, and mackerel) [12] . Because darker skin pigmentation is associated with decreased ability to absorb ultraviolet light, reports of vitamin D deficiency among AA breast cancer survivors are not surprising [13, 14] . When considered in the context of adjuvant hormonal breast cancer treatment, bone disease may be a highly prevalent yet underappreciated condition among AA breast cancer survivors. Therefore, the primary purpose of this casecontrol study was to examine the prevalence of compromised bone health in an exclusively AA group of breast cancer survivors and compare them to matched noncancer population controls, taking into account important body weight, lifestyle factors, and the influence of breast cancer treatments. We hypothesized that osteoporosis would be greater in our breast cancer survivors, especially among women prescribed adjuvant hormonal therapies. A secondary purpose was to provide clinicians preliminary evidence to support and to tailor pharmacological and non-pharmacological care plans for bone health in this population.
Methods

Breast cancer participants
Participants comprised a subsample of overweight/obese AA women recruited as part of a larger, ongoing randomized controlled trial (R01CA154406) targeting AA breast cancer survivors from lower-income communities within Chicago, IL, a regional area prone to health disparities and higher breast cancer mortality [15] . The overarching goal of the larger trial was to determine the effectiveness of a behavioral weight loss program developed by and for AA breast cancer survivors. Women were recruited from 2011 to 2013 through the University of Illinois (UIC) Hospital and Health Sciences Cancer registry, oncologist referrals, community events, neighborhood leaflet distributions, posted and online advertisements and word of mouth. Eligible adult women were those who satisfied the following criteria: (1) self-identified as Black or AA females, (2) were diagnosed with stage I-III invasive breast carcinoma, (3) completed treatment (surgery, chemotherapy, and/or radiation) at least 6 months prior to recruitment (ongoing adjuvant hormonal therapies acceptable), and (4) were overweight (body mass index (BMI) 25.0-29.9 kg/m 2 ) or obese (BMI ≥30.0 kg/m 2 ). Women were excluded if they were (1) planning on moving out the community during the study; (2) deemed unable to engage in physical activity by their primary care physician (e.g., history of emphysema, extreme dyspnea on exertion, wheelchair or walker dependent); (3) currently pregnant, less than 3 months postpartum, or anticipating pregnancy; (4) taking prescribed weight loss medications; (5) enrolled in a formal weight loss program requiring special foods; or (6) suffering from psychiatric conditions that precluded study participation. The study was approved by the UIC Institutional Review Boards.
Women interested in the weight loss intervention were screened for initial eligibility over the telephone. Eligible women were then scheduled for a baseline interview, where the study was described in further detail, informed consent was obtained, and questionnaires were completed. Approximately, 1 month within the baseline interview, women returned for anthropometric measures and dual-energy x-ray absorptiometry (DXA) completion. For the cases, all laboratory and bone density information was collected at baseline prior to participating in the weight loss intervention.
Matched non-cancer population controls
A dataset of women was created from the 2007 to 2010 National Health and Nutrition Examination Surveys (NHANES) for comparison by using 1:1 matching on sex, age, race, and BMI [16] .
Eligibility and matching Women in the 2007-2010 NHAN ES datasets who were free of cancer, had complete data on age, height, weight, and femoral bone mineral density (BMD), and had 24-h dietary recall data and information on disease history (hypertension, diabetes), education, and insurance were identified. Matching criteria included age (within 1 year), sex, race, and BMI (within 2 kg/m 2 ), based on their known relationship to bone health. To increase precision and to maximize sample size, BMI was matched within 2 kg/m 2 vs. matched by weight categories (e.g., overweight, class I, II, and III obesity). All records that met the matching criteria were selected. The record having the same sex, race, and minimum age and BMI difference with a breast cancer case was selected as the control. To guarantee no duplication of noncancer controls, the non-cancer record was deleted after being selected from the NHANES dataset and no longer available for further matching. The dataset with non-cancer population controls was vertically merged with the breast cancer dataset prior to analyses.
Study variables
The following variables were collected for all cases and controls, unless otherwise specified.
Demographics Demographic parameters included age, sex, race, level of education (high school or less, some college, college graduate, or graduate degree), employment (paid work, not working, out of work, or other), and health insurance (none, public, private, or other). Self-reported co-morbid conditions were also collected, including hypertension and diabetes.
Additionally, cases of self-reported menopausal status, breast cancer stage, date of diagnosis and breast cancer treatments [e.g., chemotherapy (yes/no), radiation (yes/no), current or previous endocrine therapies (serum estrogen receptor modulators (SERMs) or aromatase inhibitors (AIs))], types and doses of chemotherapy, as well as length of time on adjuvant endocrine therapies were not ascertained. If a breast cancer participant was unsure of her breast cancer stage, her oncologist was contacted to verify that she was not stage 0 or IV, which precluded further participation.
Anthropometrics Height and weight were measured by trained personnel using standardized, calibrated equipment and quality assurance measures were employed in each study. Measurements were recorded to the nearest 0.1 cm or 0.1 kg, respectively. Height and weight were used to calculate BMI (kg/m 2 ) which was used to classify overweight and obesity.
Diet assessment Breast cancer participants completed the Block 2005 Food Frequency Questionnaire (FFQ), a validated [17] , 110-item dietary assessment tool administered by trained personnel to assess dietary intake and supplement use. FFQs were processed by Nutrition Quest (Berkeley, CA) to procure habitual dietary intakes of energy, calcium, and vitamin D. Calcium and vitamin D intake were quantified from food and beverage sources and in the form of dietary supplements. For the matched non-cancer population controls, two 24-h diet recalls were collected by NHANES interviewers trained in the USDA's automated multiple-pass method. Data were collected in five standardized steps to accurately capture detailed descriptions of the amount, type, time, and location of food consumption, including intake of specific dietary supplements [18] .
Bone density Quantifications of femoral neck BMD were obtained using DXA, the reference standard for describing osteoporosis [19] . The left hip was scanned on all participants, unless otherwise specified. BMD was ascertained on all breast cancer participants using the iLunar device (GE Healthcare, software version 13.6), while NHANES participants completed femur scans using a Hologic QDR 4500A fanbeam densitometer (Discovery, software version 12.4). For quality control purposes, DXA machines were regularly calibrated and scans were performed and analyzed by trained technicians and study personnel blind to study outcomes. Although DXA devices from all manufacturers have inherently high accuracy and precision in quantifying bone density, BMD quantifications will not be identical across manufacturers due to differences in calibration techniques [20] . Therefore, to account for differences in femoral neck BMD between DXA manufacturers, the conversion equations set forth by Lu et al. [21] and endorsed by the GE Healthcare manufacturer (personal communication) for femoral neck and femoral total femur were applied.
Statistical analyses
Means and standard deviations (SDs) were used to describe normally and non-normally distributed variables. Frequencies were used as descriptors for categorical variables. A paired t test or Wilcoxon signed rank test was used for continuous variables, and the McNemar's test or a Mantel-Haenszel matched-pairs analysis test was used for categorical variables. The following World Health Organization (WHO) diagnostic criteria were used to classify bone health for all participants: osteoporosis [a BMD value that lies 2.5 SDs or more below the average value for young healthy women (a T-score of <−2.5 SDs)], low bone mass [a BMD value between 1.0 and 2.5 SDs below mean of young adult reference group (T-score −1.0 to −2.5 SDs)], and normal bone mass (T-score >−1.0 SD). As recommended by the WHO, femoral BMD values of 20-29-year-old healthy, non-Hispanic White women from NHANES III 1988-1994 were used to calculate femoral neck T-scores for all breast cancer cases and matched noncancer population controls [22, 19] .
Conditional logistic regression was used to assess whether having breast cancer was a risk factor for osteoporosis and low bone mass (a T-score of ≤−1.0), controlling for the wellknown confounders of age, sex, race, and BMI (through matching). In addition, dietary intakes of calcium (calcium intake ≥1200 mg/day) and vitamin D (vitamin D intake ≥600 IU/day) were included since these specific cut-points are considered sufficient to support bone health for~98 % of the population by the Institute of Medicine [12] . The potential confounding effect of educational level (college degree yes/ no) was also explored. Based on previous studies demonstrating adverse relationships with adjuvant hormone therapies and bone health [23, 24] , women who had been prescribed AIs at any time (current or prior use) and received tamoxifen prior to menopause or tamoxifen prior to 45 years of age were compared to their sex-, age-, race-, and BMI-matched counterparts. Conditional logistic modeling for this subanalysis was approached similarly to the primary outcome analyses.
Although strong correlations between nutrient data obtained from FFQs and 24-h dietary recall have been reported, inconsistencies remain [25] . To address concerns regarding differences in nutrient intake by dietary assessment methodology, linear trends in femoral BMD were assessed across quartiles of total calcium and vitamin D intake using FFQ and 24-h recall dietary data. All statistical analyses were performed using SAS (version 9.2, 2009, SAS Institute, Cary, NC.) and a p value ≤0.05 was used to denote statistical significance.
Results
A total of 141 women were screened for the weight loss intervention. Of these, 8 withdrew, 10 did not complete the initial interview, 11 were interviewed but unable to participate, and 1 did not receive physician approval, leaving 111 breast cancer participants for inclusion in this ancillary study. When all matching criteria were applied to obtain population controls, data on 101 pairs were available. A general description of the matched participant characteristics is reported in Table 1 . Breast cancer survivors had achieved higher levels of education (p=0.0002), were more likely to be out of work (p=0.03), but were more often had insurance coverage (p=0.01). The average breast cancer survivor was diagnosed at 47.7 (±9.6) years of age and was 6.6 (±4.7) years post-diagnosis at the time of enrollment. The majority of the women had stage II (n=46) or stage III (n=16) disease, and 76 and 72 % had received chemotherapy and radiation therapy, respectively. Table 2 describes the bone health characteristics between the breast cancer survivors and their matched non-cancer population controls (n=101 pairs.) Breast cancer survivors had significantly lower femoral neck BMD (p=0.007) and femoral neck T-scores (p=0.007) than controls. Despite these differences, no significant differences were observed in the prevalence of low bone mass or osteoporosis (p=0.263) between groups. Specifically, the prevalence of osteoporosis was 1 vs. 0 %, while the prevalence of low bone mass was 16 vs. 10 % in cases vs. controls, respectively. Energy intake and dietary intake of calcium were significantly higher among the breast cancer survivors compared to the matched non-cancer population controls (p=0.007 and p=0.05, respectively.) While supplemental vitamin D intake was significantly higher in the controls (p=0.01), there were no differences in the average total vitamin D intake between groups. Conditional logistic regression modeling showed that AA women who had breast cancer were not more likely to have compromised bone health compared to age, sex, race, and BMI matched non-cancer population controls (crude OR 1.86, 95 % CI 0.74, 4.66). This relationship did not change after controlling for calcium intake >1200 mg/day and vitamin D intake >600 IU/day (OR 1.86, 95 % CI 0.72, 4.84), nor did it change after controlling for education (college degree; OR 1.53, 95 % CI 0.52, 5.56). Table 3 reflects the subanalyses conducted on women who had received adjuvant hormone therapies (n=45 pairs.) No differences between groups were found for femoral neck BMD, total femur BMD, or femoral neck T-scores. Specifically, the prevalence of osteoporosis was 0 vs. 0 %, while the prevalence of low bone mass was 18 vs. 13 % in cases vs. controls, respectively (p=0.754). Total calcium intake was higher in the breast cancer survivors vs. the matched non-cancer population controls (p=0.03) due to significantly higher intakes of supplemental calcium intake (p=0.01). Similar trends were seen in the breast cancer cases for vitamin D intake. Conditional logistic regression modeling showed that AA women breast cancer survivors on adjuvant hormone therapies were not more likely to have compromised bone health compared to age-, sex-, race-, and BMI-matched noncancer population controls (crude OR 1.50, 95 % CI 0.42, 5.32). The relationship remained insignificant after controlling for calcium intake >1200 mg/day and vitamin D intake >600 IU/day (OR 1.16, 95 % CI 0.24, 5.59) and after additionally controlling for education (college degree; OR 3.25, 95 % CI 0.28, 37.58).
Discussion
Osteoporosis is associated with age, hormone-related changes in bone microarchitecture, and decreased BMD. These increase the propensity for fracture resulting in long-term disability, morbidity, and mortality, especially among breast cancer survivors [26] . The widely cited investigation by Chen et al., which compared bone density and rate of changes in BMD between breast cancer survivors and women without cancer, showed that osteoporosis occurred in 27.2 % of the survivors vs. 19.4 % of women in the reference group over an average of 6.7 years. Among the survivors, bone loss was (1) most likely to occur within the first few years following breast Breast cancer survivors and non-cancer population controls were matched on sex, age (within 1 year), race (African-American), and body mass index (within 2 kg/m 2 )
NHANES National Health and Nutrition Examination Survey cancer treatment, (2) significantly associated with chemotherapy, and (3) more prominent in women diagnosed premenopausally [7] . The prevalence of osteoporosis in other studies of female breast cancer survivors has been reported to be 20-22 % [8] [9] [10] . Our results indicate that despite suboptimal mean intakes of calcium and vitamin D and the frequent use of chemotherapy and adjuvant hormone therapies, the prevalence of osteoporosis was only 1 % which was similar to sex-, age-, race-, and BMI-matched non-cancer population controls. On average, our participants had completed their initial breast cancer treatment 6.6 years prior to the time of enrollment, a similar time period to Chen et al. [7] . Therefore, we believe this time frame was sufficient to observe the outcome of interest, if it were to occur. We speculate that the prevalence estimates are higher in other studies due to the inclusion of predominantly white women who had a substantially lower body weight and BMI. The average BMI of our study participants was 35.8 kg/m 2 , whereas participants in the Twiss et al. [9] and Lindsey et al. [8] studies had a BMI of 27.3 kg/m 2 . In the more recent investigation by Friedman et al. [10] , 72 % of the participants had a BMI less than 30 kg/m 2 and only 18 % of their study population was Bnonwhite.F urther, although the mean calcium and vitamin D intake was considered Bsuboptimal^for the cases and controls in our study, a greater number of breast cancer survivors reported Boptimal^calcium (>1200 mg/day) and vitamin D intake (>600 mg/day) compared to the non-cancer population controls (32 vs. 16 %, respectively; p=0.02 and 20 vs. 12 %, respectively, p=0.12). These nutrients are considered essential to optimal bone health [12] and may help to further explain the lower occurrence of compromised bone health in our study sample compared to others.
Although the mechanisms are not fully understood, breast cancer treatment can impact bone health in a multitude of ways, beginning with acute deteriorations in important lifestyle behaviors (e.g., diet and physical activity) that provide essential nutrients and favorable stress on the bone. In addition, women frequently experience temporary or permanent premature ovarian failure induced by chemotherapy, oopherectomy, or gonadotropin-releasing hormone (GnRH) Hologic total femur BMD=(Lunar total femur BMD−0.038)/1.030 c The reference value to calculate the T-score was based on healthy young adults from NHANES III d Low bone mass is defined as a BMD value between 1.0 and 2.5 SDs below the average value for young healthy women (T-score −1.0 to −2.5 SD) e Osteoporosis is defined as a BMD value 2.5 standard deviations (SDs) or more below the average value for young healthy women (a T-score of <−2.5 SDs) agonists, resulting in prolonged periods of hypoestrogenemia. This estrogen deficiency leads to increased bone resorption and rapid bone loss [27] . Further, in women whose tumors express estrogen (ER) or progesterone (PR), adjuvant endocrine therapies are prescribed to induce estrogen blockade or inhibit estradiol production. In previous trials comparing the efficacy of AIs to tamoxifen in early hormone-receptor positive breast cancer, higher fractures rates were observed among women in the AI arms, revealing important negative implications of these drugs [28, 29] . Because fractures were reported as adverse events, no detailed information was provided. Subsequent bone sub-studies on these cohorts, however, revealed decreases in BMD in the lumbar spine (−6.08 vs. + 2.77 %, p<.0001) and total hip (−7.24 vs. +0.74 %, p<.0001) from baseline to 5 years in patients treated with anastrozole (a non-steroidal AI) vs. tamoxifen, respectively. Changes were most pronounced within the first 2 years of therapy [23] . Additional reports found that anastrozole was associated with increases in bone turnover, whereas tamoxifen was associated with decreases in turnover [30] . Further, Lonning et al. evaluated the potential detrimental effects of exemestane (a steroidal AI) on BMD in 147 postmenopausal women with early breast cancer using a randomized (double-blind), controlled design [24] . Rates of BMD loss on an annual basis were 2.17 vs. 1.84 % in the lumbar spine (p=0.56) and 2.72 vs. 1.48 % in the femoral neck (p=0.02) in the exemestane and placebo arms, respectively. Similarly, Gonnelli et al. observed decreases in BMD in postmenopausal women randomized to the exemestane group vs. continuation of tamoxifen group [31] . Although these data strongly suggest that both steroidal and non-steroidal AIs detrimentally impact bone, body weight was inconsistently controlled for and race/ethnicity was not described. Conventionally, AA women are underrepresented in breast cancer trials; therefore, the implications of these therapies on overweight/obese AA breast cancer survivors cannot be readily determined. Our data continue to suggest that these therapies may have limited impact on the bone health of overweight/obese AA breast cancer survivors or that the negative impact of these therapies may be offset by the increased bone mass associated with higher body mass.
It is well accepted that race/ethnicity is an established mediator of bone health, and BMD is consistently higher in AA vs. white women and across the body weight spectrum [32] [33] [34] 4] . Previous investigators have theorized that greater muscle mass [35] , resistance to bone-resorbing action of parathyroid hormone (PTH) [36] , and lower concentrations of osteocalcin [37] reflective of reduced bone turnover may be responsible for these race/ethnicity differences. More recently, however, Powe et al. demonstrated that AA communitydwelling adults had significantly lower levels of vitamin Dbinding protein compared to their white counterparts, which were largely explained by genetic polymorphisms in the vitamin D-binding protein genes (rs7041 and rs4588). Additionally, these authors suggested that despite significant differences in serum concentrations of 25(OH)D, bioavailable 25(OH)D levels were equivalent between races, and thus, these findings help to explain the lack of association between low 25(OH)D levels and compromised bone health in AAs in the general population [38] . It is well known that BMI is positively associated with higher BMD [39] ; however, osteoporosis is considered a late effect of breast cancer treatment, regardless of BMI. Our results indicate that overweight and obese AA women are partially protected from this risk, making a unique contribution to this growing body of literature. Current prevalence estimates of skeletal health stratify by sex, race, and decade of life, not BMI or body weight [3] . As a result of matching BMI within 2 kg/m 2 , we may have artificially lowered the overall prevalence of compromised skeletal integrity in our study sample. More importantly, however, these study findings reinforce the importance of controlling for race/ethnicity and body weight for all future investigations examining bone health.
This case-control study is not without limitations, and several factors merit consideration. First, it is well known that body weight and body mass index are positively associated with BMD and this study did not include AA women with normal BMI (18.5-24.9 kg/m 2 ). Considering that population estimates classify 77 % of AA women as overweight or obese [40] and that adverse body composition changes are associated with breast cancer treatment (e.g., weight gain and increased adiposity) [41] , these findings likely have broad applicability for the majority of AA breast cancer survivors. Second, BMD was generated from two different DXA manufacturers in cases vs. matched non-cancer population controls, thereby requiring the application of translational equations for validated comparisons of femoral BMD and T-score calculations [21] . To further unify these BMD comparisons, all Tscores were calculated using the same referent population and BMD values were not standardized to avoid converting all data to a third metric that has limited clinical utility. Third, menopausal status, date of diagnosis, breast cancer treatments, and adjuvant hormonal therapy use was self-reported and, therefore, prone to the inherent biases and misclassifications of such reports. It is possible that women could have misreported dates or the use and type of these treatments. In addition, the length of time on various adjuvant therapies was not ascertained. Fourth, even though participants were recruited from neighborhoods of varying socioeconomic status, many of our participants were well educated, and all had the desire, motivation, and physical abilities to enroll in a weight loss program. While this may present confines on the generalizability of these findings for all AA breast cancer survivors, education (a strong proxy of socioeconomic status) was not a significant contributor in the primary outcome models. Fifth, the time of study recruitment (2011-2013) and the time controls which were ascertained from NHANES (2007-2010) do not directly align. Although significant shifts in the prevalence of obesity and osteoporosis could occur, adverse changes in these health conditions have not been observed in the previous decade [4, 42] . Sixth, the differences in macro-and micronutrient intake between groups may be explained by the use of two different dietary assessment methodologies. The failure to detect a linear trend for BMD across quartiles for calcium and vitamin D within these respective instruments minimizes the effects of these various methodologies on outcome. Finally, this study is only a Bsnap shot^assessment of bone health in these overweight/obese women. Studies of longer duration are needed.
Conclusions
Current evidence suggests that women who survive their breast cancer are at an elevated risk for bone disease; however, our case-control findings challenge these clinical assumptions and suggest potential differences by race/ethnicity and body weight. Despite several clinical factors that would predispose breast cancer survivors to bone disease, the prevalence of osteoporosis and low bone mass in this sample was relatively low overall and comparable to race-, sex-, age-, and BMImatched non-cancer population controls from NHANES. Due to the lack of knowledge regarding the bone health of AA breast cancer survivors, this study makes a novel contribution to the survivorship literature and underscores several important clinical points. First, routine bone density screening is necessary to ensure bone integrity over time and to prevent unnecessary prescription and/or over-the-counter medications (e.g., bisphosphonates, dietary supplements). Similar to studies in healthy AA women [43] , several of our participants stated that they had not undergone bone health screening, and some reported receiving bisphosphonates. These practices are not consistent with the recommendations of the National Comprehensive Cancer Network on bone health [44] . Second, future trials evaluating bone health endpoints need to intensify recruiting efforts to specifically include AA breast cancer survivors for appropriate risk stratification. Third, while bisphosphonates are efficacious for the prevention and/or treatment of osteoporosis [45] , the importance of nonpharmacologic behaviors (e.g., regular weight-bearing exercises, physical activity, avoidance of tobacco products, limited alcohol consumption, and dietary adequacy of calcium and vitamin D) merit regular dialogue between health care providers and patients [46] . The preventative role of these behaviors should be explained in the context of bone health during the development of individually tailored survivorship care plans and should be appropriately considered (e.g., data collection and analyses) in future research efforts, especially as these minority women age.
